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ABSTRACT 
'Tvm a c o u s t i c  s u r v e y s  have been done i n  t h e  lagoon 
a l l  around New Ca ledon ia ,  w i t h  a d i g i t a l  i n t e g r a -  
t o r .  l h e  c r u i s e s  i a s t iny :  two weeks were done a t  
s i x  month inte+. . - : .  tiuch i n f o r m a t i o n  h a s  been 
o b t a i n e d  on s t o c k  biomass and s p a t i a l  d i s t r i b u t i o n  
of f i s h  and s c h o o l s .  F i s h  a r e  d i s p e r s e d  a t  n i g h t  
and s t a y  n e a r  t h e  s u r f a c e .  During t h e  day t h e y  
form s c h o o l s ,  u s u a l l y  of v e r y  small s i z e .  Some 
s p e c i e s  a r e  found m o s t l y  a long  t h e  c o a s t s ,  on t h e  
r e e f  f l a t s  and f a r  i n s i d e  i n  t h e  bays.  Some o t h e r s  
s t a y  i n  t h e  middle  of t h e  bays  or i n  t h e  c e n t r a l  
p a r t  of che  lagoon and occur  u s u a l l y  i n  d e e p e r  
wa te r  a t  some d i s t a n c e  of t h e  bottom. A e r i a l  and 
d i v i n g  o b s e r v a t i o n s  have shown t h a t  t h e  f i s h  of 
c o a s t a l  s c h o o l s  were f e e d i n @  on the  r e e f .  S p e c i e s  
s c h o o l i n g  d u r i n g  t h e  day i n  t h e  midd le  of t h e  bays  
u s u a l y  occur  deep i n  t h e  wa te r .  n o t  f a r  f rom t h e  
bo t tom where suspended o r g a n i c  matter i s  abundan t .  
I n  a s h a l l o w  wa te r  environment  l i k e  a c o r a l  r e e f  
l agoon .  t h e  c o n c e p t  of p e l a g i c  f i s h  is q u e s t i o n a -  
b l e  and most s p e c i e s  seem t o  have s t r o n g  r e l a t i o n s  
w i t h  t h e  bottom. The small p e l a g i c  f i s h ,  preyed by 
l a r g e r  ~ i e l a g i c  s p e c i e s  ( i a c k s ,  s c a d s ,  s p a n i s h  
m a c k e r e l s . . . ) ,  p l ay  a r o l e  of energy t r a n s f e r  f rom 
t h e  b e n t h i c  t o  the p e l a g i c  compartment.  
INTRODUCTION 
A r e s e a r c h  proKram o n  s m a l l - s i z e d  p?Lar,ic f i s h  w a s  
c a r r i e d  o u t  i n  t h e  lagoon of Uew-Caleaonia between 
1USU and 1983.  a n d  some r e s u l t s  havc a l r e a d y  been 
y u b l i s t i r d  (Conand, 19b5, 1siSB). 
The i s l a n d  of New C a l e d o n i a ,  GUO km Lon% and a b o u t  
5U km wide is su r rounded  by a l a r e e  lagoon.  l t s  
width v a r i e s  between 1 and 20 Xm. DepLh i s  u s u a l l y  
less than  20 in o f f  t h e  West Coas t  and f rom 30 t o  
5U m of f  t h e  h a s t  Coas t .  A l a r g e  v a r i e t y  of s i t e s  
were t e s t e d  o u r i n g  more t h a n  30U n i g h t s  of 
f i s h i n g .  L i f t  n e t  S e t s  were made i n s i d e  t h e  
l agoon .  mos t ly  i n  s h e l t e r e d  bays and a l s o  n e a r  
c o r a l  i s l e t ã  and t h e  barrier r e e f .  
Some twenty s p e c i e s  a r e  r e g u l a r l y  p r e s e n t  i n  t h e  
c a t c h .  They belonr, t u  seven f a m i l i e s  : E n q r a u l i d a e  
(S to l eo t io ruq  hrolobuu, s. -i. 2. p u n c t i f e r ,  - S .  w. S. i n s u l a r i s .  l h r i s s i n a  bee lama) ,  
C lupe iua f  ( I l e r k l o t s i c h t h y s  a u a d r i m a c u l a t u s ,  
Amblyaaster  &m. A. c l u p e o i d e s )  I Dussumicri  i d a e  
(Dussumie r i a  s p p ,  S p r a t e l l o i d e s  d e l i c a t u l u s ,  S. 
g r a c i  I l s ) ,  A t h e r i n i d a e  (Athe r  inomorus iacunosus 
&Doathering o v a l a u a ) ,  L- ( L e i o g n a t h u s  
b i n d u s ,  Gazza m i n u t a ) ,  Ca:ane.idae (Decao te rus  
c u s e e l l i .  Selar crumenophthalmus,  Scomberoides  
1-n) and Scombridae ( K a s t r e l l i e e c  k a n a q u r t a ) .  A 
c o r r e s p o n d a n c e  a n a l y s i s  made from 273 n i g h t s  of 
f i s h i n s  and 20 s p e c i e s  l eads  tu t n e  f ive  f o l l o w m g  
e c o l o g i c a l  g roups  : s p e c i e s  of c o r a l  r e e f  a r e a s ,  
s p e c i e s  of s i l t e d  c o a s t a l  Z O I I ~ S ,  s p e c i e s  of deep 
a r e a s  of t h e  l agoon ,  u b i q u i t o u s  s p e c i e s ,  and ocean  
anchovy ( f i g u r e  1): 
A p a r t i c u l a r l y  i n t e r e s t i n g  a s p e c t  t o  f o c u s  o n ,  i s  
t h e  d i s t r i b u r i o n  of t h e  f i s h .  l h e y  a i e  probably 
mos t ly  p e l a g i c  b u t  some of them seem t o  have 
s t r o n g  l i n k s  wi th  t h e  b o t t a n  and c o u l d  p l a y  a n  
i m p o r t a n t  p a r t  i n  t h e  r e l a t i o n s  between t h e  p e l a -  
g i c  and t h e  b e n t h i c  compartments of t he  lagoon. 
MATERIAL AND METHODS 
I n  order  t o  s t u d y  t h e  d i s t r i b u t i o n  of t h e  f i s h ,  
two a c o u s t i c  s u r v e y s  l a s t i n g  two weeks were 
c a r r i e d  o u t  i n  t h e  lagoon around New Caledonia  i n  
October  1982 and A p r i l  1985. A twe lve  m e t e r ,  low 
d r a u g h t .  motor  b o a t  w a s  used d u r i n g  day  and n i a h t  
l e g s .  S imutaneous ly  a n o t h e r  b o a t  was f i s h i n g  each  
n i a h t .  
Acous t i c  p r o s p e c t i o n  was c a r r i e d  o u t  w i t h  a SIMRAD 
EY-M ( i 0  kHz) echosounder .  I t s  t r a n s d u c e r  i a s  
t r o l l e d  a t  a d e p t h  of 80 cm. An AGENOR d i g i t a l  
i n t e g r a t o r  w a s  useu t o  a n a l y s e  t h e  s i g n a l .  Plore 
d e t a i l s  abou t  t h e  a c o u s t i c  t e c h n i q u e s  used ,  a r e  
g iven  i n  PETlT and LE PIlILIPPE (1983). 
To s t u d y  t h e  v e r t i c a l  d i s t r i b u t i o n ,  t h e  r e f l e c t e d  
s ip .na1 was a n a l y s e d  by t h e  e c h o i n t e g r a t o r  which 
d i v i d e d  t h e  wa te r  column i n t o  a l a r g e  number of 
l a y e r s .  Each l a y e r  was 5 m d e e p ,  excep t  t he  uope r  
one which was between 3 and 5 m. 
I'his a c o u s t i c  t e c h n i q u e  i s  l i m i t e 0  by t h e  d i t f i -  
c u l t y  i n  s a i l i n g  i n  ve ry  s h a l l o w  w a t e r s  s t r e w n  
w i t r i  c o r a l - h e a d s .  I h e s e  wa te r s  a r e  as a m a t t e r  o f  
f a c t ,  p a r t i c u l a r  h a b i t a t s  where some s p e c i e s  l i v e  
c o n t i n u o u s l y  o r  a t  c e r t a i n  p e r l o a s .  I n  t h e s e  
zones ,  i n t e r e s t i n g  i n f o r m a t i o n  has  been g a t h e r e d  
by v i s u a l  o b s e r v a t i o n s  made from the  c o a s t .  f rcm 
t h e  a i r  or by d i v e r s .  
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RESULTS 
S p a t i a l  d i s p e r s i o n  
Schoo l ing  d u r i n g  t h e  day and s c a t t e r i n g  a t  n i g h t  
is  an u s u a l  behav iour  of p e l a g i c  f i s h .  The o b s e r -  
v a t i o n s  made a u r i n g  t h e s e  two s u r v e y s  conf i rm t h i s  
r u l e .  Schoo l s  a r e  c h a r a c t e r i z e d  by t h e i r  
s i z e ,  mass ,  d e n s i t y ,  by t h e  s p e c i e s  compos i t ion  
and a l s o  by t h e  s i z e  of t h e  f i s h .  
Two t y p e s  of d i s t r i b u t i o n  a r e  obse rved  on t h e  
sounder .  The more f r e q u e n t  i s  Kiven by compact 
s choo l  w i t h  a s p h e r i c a l  or a co lumn- l ike  shape.  
?'hey sometimes come i n t o  c o n t a c t  w i th  the  b o t t t c m .  
Another  t y p e  c o r r e s p o n d s  t o  f i s h  more o r  l e s s  
s c a t t e r e d  i n  na r row l a y e r s .  
form. 
................................................................... ................................................................. 
Figure 1. Correspondance a n a l s a i s  w i t h  p r o j e c t i o n  of t h e  s p e c i e s  
i n  t h e  plane of A x i s  I and I l  (from CONANÇ. l < j Y ? J .  
The s i z e  of t h e  s c h o o i s  v a r i e s  and sma l l  concen- 
t r a t i o n s .  l e s s  t h a n  10 KF a r e  very f r e q u e n t .  
WeiRht c l a s s  t r e q u e n c y  d e c r e a s e s  r a p i d l y  when t h e  
s i z e  of t h e  schoo l s  i n c r e a s e s .  and ï a r e e  schno i s  
a r e  uncommon ( f i g u r e  2 ) .  The most impor t an t  d i d  
no t  exceed h t o n s  which i s  r a t h e r  low f o r  small  
p e l a g i c  f i s h .  
Vertical distribution 
Die l  v e r t i c a l  movements a r e  c l e a r l y  e v i d e n t  when 
t h e  dep th  of t h e  bays exceeds  i ¡ . l  m ( t ‘ i f u r e  3 1 .  In 
t h a t  c a s e ,  t h e  maximum of biomass is observed 
d u r i n e  t h e  d a y ,  m o s t l y  in  l a y e r s  s i t u a t e d  a t  li1 o r  
15 m above t h e  bottom. A t  n i g h t  t h e  p e l a p i c  fish 
a r e  l o c a t e d  i n  t h e  t ‘ i r s t  lu mete r s .  
Horizontal distribution 
From tne  two l e x s  done i n  eacn h a ï ,  one d u e i n 4  t h e  
day and t h e  o t h e r  a t  n i g h t ,  d :lear tendency t o  
h n r i z o n t a i  movement ot f i s h  i 5  o h s e r v e a .  w i t h o u t  
bee ing  a s t r i c t  r u l e .  F i s h  occur  i n  c o s t a l  zones 
and a l o n r  the  s n o r e s  of t h e  bays dueinn, t h e  day 
and move t o  t h e i r  c e n t e r  a t  n i g h t  ( f i s u r e  4 ) .  
A t  dayt ime some s p e c i e s .  tor exampLe s a r d i n e s  IL. 
q u a d r i m a c u l a t u s j  and s i l v e r s i d e s  (A. l a c u n o s u s ) .  
c o n c e n t r a t e  on the  r e e f  f l a t s  of f r inp , in i .  r e e r ,  on  
r e e f  ot i s l e t s  oe a l o n g  t h e  h a r r i e r  r e e f  when t h e  
:. 5 allows i t .  Low-a l t i t ude  a i r  f l i g h t s  and  
zave t h e  o p p o r t u n i t y  t o  obse rve  schoo l s  i n  ve ry  
s h a l l o w  w a t e r s  1 f i r u r e  5 ) .  They were ve ry  q u i e t ,  
j u s t  movine. s l o w l y  around.  One of us had t h e  
chance  when s n o r k e l l i n e .  t o  come a c r o s s  and s t a y  
some t e n  minutes  i n  a mixed school  of g. 
guodr imacu la tus  and A. l acunosus .  T h i s  was l n  
abou t  5u cm of water  over  s r e e f .  The f i s h e s  were 
peck ins  a t  t h e  bottom, a p p a r e n t . ~  t o  f e e d .  
.-cursions alonil  c l i f f s  o v e r h a n p i n s  f r i n z i n z  r e e f s  
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F i g u r e  2. Frequency d i s t r i b u t i o n  of t h e  biomass o f  
t h e  schoo l s  exceed ing  10 kg. Observa- 
t i o n s  made d u r i n g  t h e  a c o u s t i c  s u r v e y  of 
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DISCUSSION 
S p a t i a l  d i s p e r s i o n  
The s t u d y  h a s  shown t h a t  small p e l a g i c  f i s h  
s c a t t e r  a t  n i g h t  and schoo l  du r ing  t h e  day ,  which 
is commonly known. The small s i z e  o f  t h e  s c h o o l ,  
w i th  a mass u s u a l l y  l e s s  t han  one t o n ,  i s  a more 
p e c u l i a r  f e a t u r e .  
I n  open oceans  on c o n t i n e n t a l  s h e l v e s ,  p a r t i c u -  
l a r l y  i n  upwe l l ing  r e g i o n s ,  t h e  schoo l s  have an 
i m p o r t a n t  mass o f t e n  between 10 and 100 tonnes  
(HEWITT et d.. 1976 FREON, 1986) and can some- 
1 Nakéty I 
Prony 
F i g u r e  3. Day and n i g h t  v e r t i c a l  d i s t r i b u t i o n  of 
p e l a g i c  f i s h  i n  d i f f e r e n t  bays of t h e  
lagoon o f  New C a l e d o n i a  ( adap ted  from 
PETIT and L E  PHILIPPE, 1983). 
t imes  exceed 1 0 0 0  tonnes .  l h e  d i v e r s i t y  of t h e  
b i o t o p e s  and t h e  morphology of t h e  lagoon of New 
Ca ledon ia .  e l o n g a t e d  and na r row,  c a n  e x p l a i n  t h a t  
t h e  p o p u l a t i o n s  of p e l a g i c  f i s h  are themse lves  
d i v e r s i f i e d  and s p l i t  i n  smal l  sub -popu la t ions .  
Vertical d i s t r i b u t i o n  
Because of c i r c a d i a n  v e r t i c a l  movements, t h e  f i s h  
which s t a y  d u r i  ... Lhe day  a t  some d i s t a n c e  from 
t h e  c o a s t  a r e  found mos t ly  a t  10 m above t h e  
bot tom. T h i s  zone is r i c h  i n  suspended  p a r t i c l e s  
on which t h e y  c a n  f e e d .  Suspended o r g a n i c  m a t t e r  
i n  t h e  water  column and v e r t i c a l  s e d i m e n t a t i o n  
f l u x ,  have been s t u d i e d  by Chardy et 51. (Ln 
p s . ) ,  a t  5 s t a t i o n s  on s o f t  bottoms in  t h e  S.I.1. 
lagoon of N e w  Ca ledon ia ,  f o r  a 1 2  months pe r iod .  
They o b s e r v e d ,  w i th  sed imen t s  t r a p s  a t  2 m over  
c o 
145*56'i E 165*5B ' ,E  f l  
'30' 
F i g u r e  4. Day and n i g h t  d i s t r i b u t i o n  of p e l a g i c  f i s h  i n  Canala  Bay i n  A p r i l  1983 
(adap ted  from P tT lT  and LE PHILIPPE, 1983). 
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t h e  bot tom ,a i-e$iispen:ion r a t e  s a r v i n i  between 5(1 
and .. d e F e n d i n r  on t h e  l o c a t l o n  01 t h e  t r a p s .  
Anel:Ø:à1 L -:..~crlmenKal nlghK t i s h i n ;  cl,mand, 
¡ % t i  tia:-e shown t h a t  t h e  spec ie .  l i ~ i n r  ir.  s i l t e d  
ï c a s t a 1  a r e a s  and u n c l e a r  ' n a t e r s ,  a r e  mc5rl.j  a n -  
i ti ov i c s , b i i  s urti e r i a 5 pp an 3: Le i x na t h  i d 5 . Ur-. t i. r- 
t u n a t e l ? .  i t  i s  a lmos t  imposs rb ie  t3 c a t c h  small 
tish i n  sucl: l c c a t k o n s  d,Jr inn the   da^ , and no 
strimach c o n t e n t  s t u d i e s  were made t3 c o n f i l m  t h e  
h y y r h e s i s  ùf f e e d i n c  c n  the +uspended y a r t i i l e s .  
H o r i z o n t a l  d i s t r i b u t i o n  
S a r d i n e s  ana s i l v e r s i d e s  move dur:nq t h e  day t û  
r.hallow wa te r s  and seem t û  t ee - i  on r e e f  f l a t s  when 
t h e  t i d e  a l l n w s  i t .  l h l s  p o i n t  c415ht t ü  be s t u d i e d  
mole p r e c i s e l y .  ttchscn and Chess 1'-731 and 11ide 
s t u m a i h s  the;  o n a l v a r d  i n  FLiiur :  arc fu!) n t  ci:l,t 
and  emrt:. d ~ r i n *  t h e  3ay.  T h e i  conc lude  t n a t  t h e s e  
i F o i n t  t . , i i t  t h a t  ; i l v e r s i d e s '  
f i s h  f e e d  a t  n i g h t  and r e s t  d:.iring t h e  day .  I n  liew 
C a l e d o n i a ,  s~omscl-I  cûn te r i t s  of severa l  s p e c i e s  
cauF,ht a t  n i * h t  With a l i t t  n e t  a t t e r  l i e h t  a t -  
t r a c t i x , .  were a n a l s s e d .  Thr:J were f u l l  3 t  plank-  
t o n .  An ob: - ious  L i a s  due  t o  t h e  f i s h i n s  methcd 
p r e v e n t s  from conc lud in - ,  t h a t  t he  f i s h  always f e e 3  
a: n i a h t .  A s  a m a t t e r  of f a c t  t h e  l i .aht  mainta:ns  
t h e  p l a n k t o n  a r o u n d  t h e  ,source and t h e  t e e d i n p  
hehdviour  ia renerallv c o n s i d e r e d  t o  Se one o f  t h e  
main  e s p l a n a t i o n  foi t h e  a t t r a c t i o n  of f l s h  t û  
a r t i f i c i a l  l i g h t .  Fcr t h e  f i s h  caugh t  du r - inp  t h e  
d a y  w i t t i  a c a s t  n e t ,  u n i a r t i i n a t e l y  nc s t m a c h s  
were a n a l v s e d  i n  derail a l  thoiish c h s e r v a t i o n s  
i n d i c a t e  theYi were o f r e n  not  empty. 
I n  Taraua, l a n e l l i  I i ? P P :  ù t s e r v e d  t h e  followinr 
p r o p o r t l r n j  i n  cat.ches marie w i t h  two d r t t e r e ~ t  
pears3 a l i f t  n e t  e t  smne d i s t a n c e  ir.%n t h e  c o a s t .  
a i r e r  l i r h t  a t t r a c t i o n  a t  n i -h t  a d  a beach s e i n e  
d ur i ni: elay t ime . 
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The n i g h  biomass of t h i s  g roup  o f  s p e c i e s  and t h e  
p a r t  t hey  p l a y  i n  t h e  r e l a t i o n s  beetween t h e  
p e l a g i c  and b e n t h i c  compartment show t h e i r  impor- 
t a n c e  i n  t h e  c o r a l - r e e f  system. 
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These r e s u l t s  show t h a t  _H. q u a d r i m a c u l a t u s  g a t h e r  
a l o n g  t h e  c o a s t  d u r i n g  t h e  day and d i s p e r s e  a t  
n i g h t .  This  conf i rms  t h e i r  u b i q u i t o u s  c h a r a c t e r  
( f i g u r e  1). A. lacunosus  has  a s i m i l a r  behav iour .  
On t h e  o p p o s i t e ,  A. s a  i s  a s p e c i e s  l i v i n g  i n  
d e e p e r  a r e a s .  
S p r a t s  ( 2 .  d e l i c a t u l u s  and S. g r a c i l i s )  seem t o  
have a more t y p i c a l  p e l a g i c  behav iour .  They can 
e a s i l y  b e  found d u r i n g  t h e  day i n  clear water n e a r  
t h e  s u r f a c e  a t  a s h o r t  d i s t a n c e  f rom coral h e a d s  
or c o r a l  f l a t s .  Because o f  t h e i r  small s i z e  
( a d u l t s  n o t  exceed ing  8 cm F.L.) a r e  ve ry  c l o s e  t o  
macrop lank ton  organism and they  are  an  i m p o r t a n t  
f o r a g e  f o r  l a r g e r  f i s h ,  p a r t i c u l a r l y  c o a s t a l  pe- 
l a g i c s  (Wilson,  1972) .  
Conc lus ion  
Most of t h e  sma l l  p e l a g i c  f i s h  from t h e  lagoon of 
New Ca ledon ia  a r e  c h a r a c t e r i s t i c  s p e c i e s  of t h e  
c o r a l  r e e f  environment .  They o c c u r  e i t h e r  i n  t h e  
lagoons of v o l c a n i c  i s l a n d s  o r  a t o l l s  or on t h e  
s h e l v e s  of Large i s l a n d s  w i t h  s c a t t e r e d  c o r a l  
s h a l l o w s  (Boely Ct aJ., 1986). They have a l a r g e  
biomass.  I n  N e w  C a l e d o n i a ,  P e t i t  and Le P h i l i p p e  
(1983)  e s t i m a t e  t h a t  i t  v a r i e s  r o u g h l y  between 100 
and 10 000 kgikm2 a c c o r d i n g  t o  t h e  l o c a t i o n  and 
t h e  s e a s o n .  I n  I n d o n e s i a  around Ceram and I r i a n -  
J aya ,  Boely,&t G .  (1986) g i v e  f i g u r e s  between 
1.000 and 10 O00 kgikm2. F i s h i n g  e f f o r t  on t h e s e  
f i s h  i s  g e n e r a l l y  l o w  due  t o  t h e  small s i z e  o f  
i n d i v i d u a l s  and of t h e  s c h o o l s .  
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